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(57)Abstract: 

PROBLEM TO BE SOLVED: To control the energy loss of laser 
beams when the laser beams are transmitted inside a transmitting 
resin material and achieve the sufficient welding strength. 
SOLUTION: A transmitting resin material 1 having laser beams as a 
heat source and a non-transmitting resin material 2 not having 
transmittance for the laser beams are overlapped together, and 
then the laser beams are emitted from the side of the transmitting 
resin material to heat weld the joining face of the transmitting resin 
material 1 with the non-transmitting resin material 2 and join 
integrally both. At that time, the laser beams having the 
wavelength providing the 26% or more transmittance in the 
transmitting resin material 1 is used as a heat source. Thus the 
energy loss of the laser beams transmitted in the transmitting 
resin material 1 is reduced to generate sufficient heat melting on 
the joining surface and achieve to obtain the sufficient strength. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] After piling up the transparency resin material which is penetrable to the laser beam as a source 
of heating, and the nontransparent resin material which is opaque to this laser beam, by irradiating this 
laser beam from this transparency resin material side The laser joining approach of the resin material 
characterized by using the laser beam which has wavelength from which the permeability in the above- 
mentioned transparency resin material becomes 26% or more in the laser joining approach of the resin 
material which is made to carry out heating melting of the plane of composition of this transparency resin 
material and this nontransparent resin material, and joins both in one as a source of heating. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries out heating melting of the plane of composition of the piled- 
up resin material by the laser beam as a source of joining heating in detail about the laser joining approach 
of resin material, and relates to the laser joining approach of the resin material which joins both in one. 
[0002] 

[Description of the Prior Art] As the junction approach of resin material, the laser joining approach is used 
conventionally. For example, after laying the transparency resin material which is penetrable to a laser 
beam, and the nontransparent resin material which is opaque to this laser beam on top of JP,60-2 14931 A 
the laser joining approach which is made to carry out heating melting of the plane of composition of 
transparency resin material and nontransparent resin material, and joins both in one is indicated by 
irradiating a laser beam from this transparency resin material side. 

[0003] By this laser joining approach, the laser beam which the laser beam which penetrated the inside of 
transparency resin material arrived at the plane of composition of nontransparent resin material, was 
absorbed, and was absorbed by this plane of composition is accumulated as energy. Consequently, while 
heating melting of the plane of composition of nontransparent resin material is carried out, heating melting 
of the plane of composition of transparency resin material is carried out by heat transfer from the plane of 
composition of this nontransparent resin material. In this condition, if the plane of composition of 
transparency resin material and the planes of composition of nontransparent resin material are made to 
stick by pressure, both are joinable in one. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned conventional laser joining 
approach, if the energy loss of the laser beam at the time of penetrating the inside of transparency resin 
material is large, heating melting in the plane of composition of nontransparent resin material and 
transparency resin material becomes inadequate, and there is a problem that sufficient joining 
reinforcement cannot be attained. 

[0005] This invention is made in view of the above-mentioned actual condition, and the energy loss of the 
laser beam at the time of penetrating the inside of transparency resin material is suppressed, and let it be 
the technical technical problem which should be solved to offer the laser joining approach of the resin 
material which can attain sufficient joining reinforcement. 
[0006] 

[Means for Solving the Problem] The laser joining approach of the resin material of this invention which 
solves the above-mentioned technical problem After piling up the transparency resin material which is 
penetrable to the laser beam as a source of heating, and the nontransparent resin material which is opaque 
to this laser beam, by irradiating this laser beam from this transparency resin material side The laser joining 
approach of the resin material characterized by using the laser beam which has wavelength from which the 
permeability in the above-mentioned transparency resin material becomes 26% or more in the laser joining 
approach of the resin material which is made to carry out heating melting of the plane of composition of 
this transparency resin material and this nontransparent resin material, and joins both in one as a source of 
heating. 
[0007] 

[Embodiment of the Invention] By the laser joining approach of the resin material of this invention, a laser 
beam is irradiated to the transparency resin material which is penetrable to the laser beam as a source of 
heating, and the nontransparent resin material which is opaque to this laser beam from this superposition 
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and transparency resin material side. The laser beam irradiated from the transparency resin material side 
penetrates the inside of this transparency resin material arrives at the plane of composition of 
nontransparent resin material, and is absorbed. As a result of accumulating as energy the laser beam 
absorbed by the plane of composition of this nontransparent resin material, while heating melting of the 
plane of composition of nontransparent resin material is carried out heating melting of the plane of 
composition of transparency resin material is carried out by heat transfer from the plane of composition of 
this nontransparent resin material. In this condition, if the plane of composition of transparency resin 
material and the planes of composition of nontransparent resin material are made to stick by pressure, 
both are joinable in one. 

[0008] And by this invention approach, the laser beam which has wavelength from which the permeability in 
transparency resin material becomes 26% or more is used as a source of heating. For this reason, the 
energy loss of the laser beam which the laser beam irradiated from the transparency resin material side 
fully penetrates the inside of this transparency resin material, and penetrates the inside of transparency 
resin material is reduced. Therefore, sufficient energy to carry out heating melting of the plane of 
composition of transparency resin material and nontransparent resin material is accumulated in this plane 
of composition, as a result, heating melting sufficient in this plane of composition happens, and it becomes 
possible to attain sufficient joining reinforcement. 

[0009] It will not be limited, especially if have thermoplasticity, the laser beam as a source of heating is 
made to penetrate above predetermined permeability and it gets as a class of the above-mentioned 
transparency resin material. For example, polyamides (PA), such as nylon 6 (PA6), nylon 6, and 6 (PA66), 
polyethylene (PE), polypropylene (PP), a styrene acrylonitrile copolymer, etc. can be mentioned. In addition, 
what was strengthened with the glass fiber etc., and the colored thing may be used if needed. 
[0010] As a class of the above-mentioned nontransparent resin material, it has thermoplasticity, and 
especially if it may absorb without making the laser beam as a source of heating penetrate, it will not be 
limited. For example, what mixed predetermined coloring agents, such as carbon black, in polyamides (PA), 
such as nylon 6 (PA6), nylon 6, and 6 (PA66). polyethylene (PE), polypropylene (PP), a styrene acrylonitrile 
copolymer, etc. can be mentioned. In addition, what was strengthened with the glass fiber etc. may be used 
if needed. 

[001 1] As a class of laser beam used as a source of heating, it is relation with an absorption spectrum of 
transparency resin material, board thickness (transparency length), etc. which make a laser beam 
penetrate, and what has wavelength from which the permeability within transparency resin material 
becomes 26% or more is selected suitably, for example, a glass fiber — 30wt(s)% — since the permeability 
within this transparency resin material will become 26% or more if the wavelength of a laser beam is about 
1.5-2.5 micrometers when it contains and the nylon 6 whose board thickness is about 1-5mm is used as 
transparency resin material, various semiconductor laser, HF chemical laser, etc. which have the 
wavelength of this within the limits can be used. 

[0012] In addition, exposure conditions, such as an output of laser and working speed (passing speed), can 
be suitably set up according to the class of transparency resin material and nontransparent resin material 
etc. 
[0013] 

[Example] Hereafter, an example explains this invention concretely. 

[0014] a glass fiber — 30wt(s)% — it consisted of nylon 6 added and strengthened, and the transparency 
resin material 1 of 3mm of board thickness which is penetrable to the laser beam as a source of heating, 
and the nontransparent resin material 2 of 3mm of board thickness which carbon black consists of nylon 6 
by which specified quantity addition was carried out, and is opaque to the laser beam as a source of 
heating were prepared. The laser torch 3 which, on the other hand, emits the YAG:Nd3+ laser beam whose 
wavelength is 1.06 micrometers was prepared. 

[0015] And as shown in drawing 1 , while piling up the transparency resin material 1 on the nontransparent 
resin material 2, it clamped with a clamp means by which the transparency resin material 1 and the 
nontransparent resin material 2 are not illustrated. In this condition, the laser torch 3 was irradiated from 
the transparency resin material 1 side, and the transparency resin material 1 and the nontransparent resin 
material 2 were joined in one by laser joining. In addition, the output of laser was made to 400W and 
working speed was made into 4 m/min. 

[0016] It was 40% when the permeability at the time of the laser beam emitted from the above-mentioned 
laser torch 3 penetrating the transparency resin material 1 was measured. Moreover, it was 50MPa when 
the joining reinforcement of the transparency resin material 1 and the nontransparent resin material 2 was 
measured. 
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[0017] In addition, permeability was measured by computing incidence energy by work-piece existence, and 
joining reinforcement measured the welding by carrying out tension fracture. 

[0018] (Relation between the permeability of laser, and joining reinforcement) In the above-mentioned 
example, by adding the color as a coloring agent to the transparency resin material 1, and changing various 
the addition, various permeability of the laser beam in the transparency resin material 1 was changed, and 
the relation of the permeability of a laser beam and joining reinforcement in the transparency resin material 
1 was investigated. The result is shown in drawing 2 . 

[0019] If the permeability of the laser beam in the transparency resin material 1 is 26% or more so that 
clearly from drawing 2 , it turns out that joining reinforcement is set to 45 or more MPas, and sufficient 
joining reinforcement can be attained. 

[0020] (Relation between the wavelength of a laser beam, and permeability) a glass fiber — 30wt(s)% — the 
relation between the permeability of the laser beam in the transparency resin material 1 which consists of 
added nylon 6, and the wavelength of a laser beam was investigated about each transparency resin material 
(1mm of board thickness, 3mm, and 5mm) 1. The result is shown in drawing 3 . 

[0021] Even if it was about 1.5-2.5 micrometers, then 5mm and the thick transparency resin material 1, the 
permeability of a laser beam became 26% or more about the wavelength of a laser beam, so that clearly 
from drawing 3 . On the other hand, when wavelength was the YAG:Nd3+ laser which is 1.06 micrometers 
and the board thickness of the transparency resin material 1 became thick at 5mm or more, permeability 
became about 24% or less. 

[0022] therefore, a glass fiber — 30wt(s)% — when it consisted of added nylon 6 and laser welding of the 
transparency resin material 1 of about 5mm or less of board thickness was carried out, it was checked in 
the permeability of the laser beam in the transparency resin material 1 by setting wavelength of a laser 
beam to about 1.5-2.5 micrometers that joining reinforcement sufficient as 26% or more can be attained. 
[0023] 

[Effect of the Invention] Since the energy loss of the laser beam which penetrates the inside of 
transparency resin material is reduced according to the laser joining approach of the resin material of this 
invention as explained in full detail above, heating melting sufficient in the plane of composition of 
transparency resin material and nontransparent resin material happens, and it becomes possible to attain 
sufficient joining reinforcement. 

[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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